The weekly class is run in a seminar-style format and each week we focus on a different human disease (Table 1) . During each class, a student is selected to lead the discussion. This student gives a brief introduction to the particular disease that we are covering that week. The introduction includes essential background information on the disease, such as clinical features, rate of incidence and genetics, as well as gaps in our current understanding of disease mechanisms. The discussion leader also provides background information on new techniques used in the papers that we are covering that week. This might include an explanation of the Cre-loxP system in the mouse, how to make mosaic clones in Drosophila, temperature-sensitive mutations in C. elegans, high-throughput genetic screens in yeast, or the experimental advantages of zebrafish.
Following this introduction, the entire class participates in a roundtable discussion of two primary research papers that involve the use of genetic model systems to study the disease being covered that week. We take turns walking through each figure of the papers, discussing the positive and negative aspects of the experimental approaches. These discussions are usually lively, as we rigorously evaluate whether or not the authors' conclusions are supported by the presented data and what additional data and/or control experiments would be useful to strengthen their conclusions. Following our 1.5-2-hour discussion of the papers, the student leader presents a summary of the papers and we discuss future directions for this research and ways to improve existing disease models. Each week, PENN faculty members with particular expertise in a given model system and/or disease area join the discussion and often provide insight into where the field is currently heading.
At the end of the semester, for their final assignment, pairs of students select a recent or in-press article related to human disease modeling and write a 'Journal Club' type article on that paper. These ~800-word articles include an introduction of the disease and open questions in the field. This is followed by a summary of the paper, including details about novel experimental approaches and significant results. The student authors finish the article with a forward-looking discussion of how this work is likely to influence the field and lead to new treatment and/or diagnostic strategies, as well as additional issues that remain unresolved and suggestions on how they could be addressed by constructing next generation disease models or by additional experimentation in other model systems. Finally, the students will have the opportunity to submit these articles for potential publication in the Journal Club section of a future issue of DMM.
The completion of the human genome sequence witnessed the birth of new graduate level programs and courses devoted to genomics and bioinformatics. Now that the genomes of various model systems have been sequenced and it is clear that many human disease genes are well conserved in these systems (Rubin et al., 2000) , intense research efforts have been focused on harnessing the power of model organisms to explore the function of human disease genes and on defining how they contribute to disease pathogenesis. Although there are benefits to each model system, there are also limitations. Relying on multiple systems mitigates the potential pitfalls associated with relying on any one of them. For new diseases, we do not know which model system will pay off in the long run. More likely, each of these models will offer a unique advantage and it will be the synthesis of multiple approaches that will be the most productive. Thus, disease modeling in the classroom, at PENN, as well as in university classrooms around the world, will help equip the next generation of scientists with the tools and ideas that are necessary to explore and tackle even the most daunting human diseases.
EDITORIAL
Disease Models & Mechanisms is introducing a Journal Club section in 2009. This section, which will be authored solely by graduate students and postdocs, will publish reviews of original DMM research articles, as well as of classic papers in disease model research.
We are excited about developing this section in collaboration with Dr Gitler, and receiving submissions from his class, and other trainees. We welcome queries from all predoctoral students, postdoctoral fellows and faculty coordinators of other disease model courses with interest in contributing to this section. Please contact the Reviews Editor at: dmmreviews@biologists.com for more information.
